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d| 1- a>o]^ ^ ai^^ o. ^x\ 9 ] 7 ] sftiftX], ( a ) tiM*| ^fls -g-^-i: 

7l^o11 ^^S]S-#ol *g # 5) Jl , #7l ^71^^.5. ^ Sfl^-*^ # 

71 ^^2)5.1:^- iLJL*}7l l-##f^l 7 )#o) ^JjLigofl t^s} 4^ 7 fl 

21 ^-i-*)-, #7l wVi^l ^« ^^Kr 3 

*fl^Hr #31 ^ J (b) #7l ^ 2fl^ #7l -g-3g-^* #ofl ^ 1 ^^g- 

(c) #7l 1 $H ^ 2 ^<£#* #7l ^ 3zflc7> 

IcMjL, # 5fl = S #7l 2fl 1 ^^-7> ^#Sl7ll 

*fl 2 *g#*Hr ^r^l^; (d) #7l ^ S||J=£] ^tifl<t^- ^*>o^ # 7 1 ^ sflJELSq- 

Z^7l #7l 2 #7l ^-4=- uflAj*^. cj7j] 

(e) #71 #4* «U^* iLJL^M 3}*lH #7l ^-4? «fl-*i^4 2 #ofl ^ 

3 ^^-a- *§#*Rr (f) #7i #^ *i ^ 3 ^<s#* 7ii^H i- ^ 

^#*Rr ^)^; (g) #71 #7l 1- ^ofl ^Dl ^# 

^^1; ^ (h) #71 ^ ^#<^* ^ #71 ^£^1 SIMs}* aJ^^M %}o)5i\ efl 

^ ^1H 2fl7lxll- ^711 3* ^^S. ^11 °1 ^ efl^t ^ 

£ 14 



29-3 



1020020064513 
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efl^ ^ ^{Method for manufacturing wafer level 

chip scale package} 

£. 2^ S. 1^ 2-2>tf ^S^l^K 

-£ 3^r ^T^^l ^ ^1°^ 3fl7l*l ^r^xr Sh£*f| $H 3)^ 7 fl ^ 

4 ^ £. 5^- £ 3^ *]2i7} ^£^1 ^}9] ^^--g- ^tfl*><^ 

5L 6£- a|) 1 S^Rr #7)1-1- JS^^r ^£o1ji ( 

£ lO^r =U Sfl^sq- -^^-7} ^^5] Til ^ Wfl^d^^r ^ *H=r &7*}W: iL<^ 
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£ 12 «J S. 13£- 3 ^<£^8: mi^*}^ ^£r* 7flHJ-*}o} -i- sfl^s- tg 

£ 14^ I- BflJE. $H #d -^o} ^-Bfll- iL^^ c^-^^olcf. 

£ 15^ ik^s) *il 2 ^Ai^ofl tq-^ $Ms] efl^ ^ i?fl<a ^1*1^1 

2] #7il# Ji^^r *fl 3 ^<S^-i- sflBi^H #W 7fl^>c^ ^ 

£ 16 H 21^r *\) 3 -^Al^^l tcj-^ ^ojsi efl^ ^ ^^<^ 

£ 17 ^ 51 18^ ^ 2 sflEi^^H ^ ^fl^EL *fl 1 7H« c VJfl- 7 fl« 0 >*> 

51 19 ^ 51 20^ 3 Q<£^-$r sfl^^^H *fl 1 3& *ll 2 7flw 0 V-^7}- ^Jjt- 

£ 21^r 1- sflJE. $H -l-ol ^^£1 ^T-Efll- iLo^^ ^51°m. 

* 51^<3} ^J3. ^ofl tfl^ ^ * 
30 : >£51*ll $)Hsl 31 : ^ 3tJ)jb 

32 : 33 : 
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34 : tiKE*fl ^ 36 : ^ 

41 : wfl^i# 42 : XI 1 

43 : 1- X]H. 44 : XI 2 

45 : ^ ?]^% 46 : Xl 3 

47 : ^ ^ 50 : 

52 : 7fl^ 54 : ^ 

60 : 1- 70 : SlH^ Xlt ^ ^Xl<iJ Xl^ 

31 XI t ^ ^Xl^ XM^l (wafer level chip scale package; WL CSP) XlS 

#X}*Y<£2) Ji^sh t}-7l^S)-, ^^"^Jl ^ 

Xl#^r *i^rXl Xl^Vfe ^ Xl# ^Xl^l ^-S. iM§* 

7 r ^}Xl *>^r ^AtV 7l# ^}M-7> ti> S Sfl7l^l 3^ 7l#olt}. ^ 

(HL^ ^ A>ol^ sfl 71^1)^ e*HI Xl^ji Slfe XI S£ XI 7lx] 

«&r^ X)7l^Hl ti]*r<X ^o. ^-^s.^- 7 >xlJl oicl-. ^ ^Xl^ XI 71*1^ 
7>^> €• ^-^^8: tij-s XI 71^1^ 37H4. JEDECC Joint Electron Device Engineering 
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Council), EIAJCElectronic Industry Association of Japan)£f Q£r ^-*fl ^S]^ 

^2)o\] 4^-^, ^ ^Tfl^ 3xfl7l^l^ ^ 3.7)9\ 1.2«fl o]vflo^ sfl^l^l 3711- 7^cf. 
<31> ^ 3fl7l^m ^tfl ^5|-7l ; ^E^- ^^-B], v\]5L^ 7>JEL 

^ ^-o] ^2}-, o]^.^oi A^s]^ ^S. DSPCdigital signal 

processor), ASICCappl icat ion specific integrated circuit), ^l^l-S-S. ^UeLIt&I (micro 
controller) ^># 0 1 ^ ^1<H sfl7)^l °}°\) SEth 

DRAMCdynamic random access memory), ^-efl^ ^1 -Eel (flash memory) ^-^J- nfls.^ 

-a^* ^ ^)<a A>-g. £ ^ ^-A> <a^oii sa^. # mim*. 

<32> IielM-, ^ ^711^ 3flfl^]7> 371 ^tfl^o] oj^-g- 7 >XlJ7 ol^ tiV^ , o}*\ 

iofl ^7>S -Mti]7> ^JLS]^ ^«.^>^ 7 > #jl 7^1 S ^7>7r 7>^ ^ 

<33> ©i<4 ^ ^ ^91°-^- Sfl'SCwafer levelHH^l ^ 
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3Ma|9semi conductor wafer )7> ^2:5]^ $H3)5.JfEi 7 flt ^-|- £-el*><*l sfl^l 

*1 2:^ T^Tll £t}. 3fl7l*l 2:^ SlH^ ^12 ^*Hfr ^t>lSf 

£ l£- #Sfl7l#<Hl tC}"€- ^1 °1 3] ^ 2:?^ Sfl7l^l(20)# H^TT 

^^£o]cf . £ 2^r £ 1^1 2-2^} ^£o]rf. tr^ £ l*fM^ *(28)°1 

JE 1 ^ £ 2« #2<5^ , ^ 2?!]^ 2fl7lxl(20)^ ^ols] efllfloflAi ^ss^ sfl?! 
-gs^ 7l£Kl2; silicon substrate)^ ^--f-^sl 7>^"^>e) #e)H 4^ 
7fl^ ^ -sflJEUl; chip pad)-& ^ #5.^ ^(14; semiconductor chip)2f, ^ sfl^dl) 
2\ ^}^ .^^r 71^(12)^ ^ Jf-g-ofl ^ afl^^(2l; metal 

trace layer) ^ ^ Hfl^#(21)^ ^ofl ^ sfl^(23; ball padH ^ 

(28; solder ballH ^€ ^2# 

^3E*11 ^(14)£r, 71^(12)^ ^^ofl ^s^S]- #7}*\o_5i 

7fl^| ^ 5fl:EL(ll)<4, 7l^r(12)^ ifl^^ ^ 3fl = (ll)#-g- i.S^l-71 

^-#^^(13; passivation layer)°-5. ^^i=r. ^ sfl^(ll)^ ^ <g^v)^ 

(ad-^s si^ cao.^, i-%^^(i3)^ ^si-^s $a^. 



29-9 



1020020064513 2002/12/28 

<37> 1-#^#(13) SHI ^4? «fl>id#(21)* q<$zb7] 3\t%*\, ##^#(13) SHI ^ 2fl 

= (11)7} ^<3#(22; dielectric layer; °)is} ^ 1 ^<£#°lHf tfi=f) 0 l ^ 

<38> tifl^l#(21)ol ^ ^ = (11)4 <£;1SH »1 1 ^|<£^(22) ^^M, -Ms] 

€" 7]^;(12)^ ^ wJ-^O.^. ^slcf. =.4* tifl^l#(21)^ ^-^oll 3.7]$] 

#(28H ^ 54 ^ 1- 2^(23)7} ^^^cf. 

<39> cfA] ^£^(24; o]^> *]) 2 ^<£#o]b}- tW) 0 ] # 3fl^-(23)» *fl£) tr ^s)^ 7l^ 

(12)^ #^<H1 if^jL ^^^cf. ^^12 ^<a#(24)^r ^ «ti^#(21)4 ^ 

*8^€ 1:1-^^(13)4 *ll 1 3L^(22)-g- SL^f- ^.7]} 
<40> zl^jl # sfl = (23Hl #3 #(28)* ^, 1* °l-g-*r ^#i?.-f 

#3 ^# #(28)* 1: afll=(23Hl ^^^f. ^ wfl^(21)°l ^ 

^ sfl^(n)^ i ^<S^(22) ^Hl^ ^ 7l^^(25)ol 
<4i> n^t-fl, $]lo]s1 efl^H ^l^S #2fl 7l#^fl ttf^- ^ ^^1^ ^71x1(20)^ ^3 

#3 #(28)^ a.7l7> £ icfl £ £ a1^ uj-sq- ^o] -f-^ o.jl # ^(22)^ 

2 ^#(24) tfofl ^3. 7fla 0 >^ ^^(27)^1 7] ufl^-ofl 

, # 4-^(23)4 ^ #(28) ^ r °lo} t£*M ^cf. rc}-^ # sflc (2 3) 5] 3r)*] 7 } 

#^1"^ 1- 5fl = (23)^ #(28) A>o]^ ^ u^^o) ^o]^- 7 ) nfl-g-ofl, # ifl^ 

(23H1 rfl*V #^ #(28)21 ^ ^ ^Sl^l "g^l^r <?>J1 5U4. , ^ Hfl 

^#(21)^ ^#^1 1- ^ = (23)^ ^^^lZL, ol ^ 2fl£L(23) ^1 2 

^<£*(24)°1 ^e^f^L $a^f. #3 #(28)* # 3flH.(23) 2 ^<S#(24)<H) ^ 

#^^^1 # 2fl = (23)ofl ^jtr^^ $a^f. <^7lA^| 2 ^^^(24)^ #c-1 #(28)4 ^ 

29-10 



1020020064513 #^ ^*}: 2002/12/28 

^>7l ofl^oll, 1- 2flJB(23)^l tfltb l-(28)^ ^3l^°l , 8 < H*l*r A<yo.S 3} 

^ ^ ^--8-] 

^71 ^-g- ^^>7l (a) ^1^1^ ^13: -f-SH ^e)^ 7l^o|] 

^71^ <g;£5l ^ ^ = >^7l ^ 3| jjL# 

(b) #71 ^ 2fl;E.T£ ^-71 ^Hl 1 #31 

Sf; (c) #71 ^ 1 $]6« 2 ^ ^*>3, ^"71 ^ 5fl^7> i^SjjI, -l- 

sflJELsL ^€ A oM 1 ^i<3^ ^^7> ^#5^71] «3H?-» 2 

* ^*Rr (d) ^"71 ^ = ^ 7flWfl<!-g- ^-71 % 3fl^5!f Z^-71 

^ ^"71 *fl 2 -^71 #^<*ll ^4* ^*Rr ^l^; ( e ) # 

71 ^ «U^i#* iL 51*1-71 
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#7l «fl-df^ XI 2 #^1 Xl 3 ^*Rr ^Xl^! (f) # 

71 #^-2} XI 3 7fl«J-*H 1- 3fl = * *§^*Hr ^Tflsf; (g) #71 

S#*Rr #71 1- sflJEl 2}X1 #d *8^*Hr ^1; 9i (h) #71 ^ 
nj-el- ^"71 ti>£.^l ^*}<X 41Ms| eflf ^ ^Xl<H 3XH7l^l# #X1;«- S. 

#«Hr $4: t^AS *>fe *IMs) Sflig ^ 3fl7l^l^ XlS «o v ^* Xl^tB}. 

<44> t^ofl 4^ (c) ^Tjl^ ^^Hr, ^ 7flW 0 V5l *j| ! ^ 

^Hl, 7fl^ Xl 1 ^<g^Sl Z^^^Hr ^ 2]^^ ^ tgefl^ Xl 2 ^ 

i^-W. JIB} ^BflSl £JjLfe o.5L ^JE 5^. 

ZLElZL 2fl= o>^^ ^ o] ^vg) Tg^o] til 711 ^#*Rr ?M «>^*> 

<45> TgjTgofl ttHg- (b) ^XHH , -H^l ^Efl^ Xl 2 ^<£# <&*^ ^-^-Ol 

^#3X1 xl l ?i<£^°] ^ 
<46> ZL slJl -g- t^Xl rt^ ( c ) #XHH, ziel ^Bfl^l XI 2 ^<£^ <?H*2l 

i^MV XI 2 ^ &th 

<47> o]^ ( ^ «- #a*H ^^lit J±£f #^1*>X] ^^uL^ *Vcf. 

<48> £ 3 vfl*] £ 16-^ ^ ^£1 XI 1 ^^HHl ^ efl'i ^ ^Xl^ ^71^1^1 

XI 2: cfTim -SL^^r SL^l-ST-i , 51 3^ ^ ^Xl 4^ 3 ^Tfl^ *IM*1 

Xl^Xl ^>-g-5l^r «>S.X1 flM»] (30)21 711 ^^<?1 ^^£°14-. 
<49> £ 3 ofl £Al^ ti>X" , ^e]^ ^.T-fl^l 7l ^-(32)^1^ Ul^^ ^o]3Jl 

XI 3: *«fl 4^21 ^ajSjS.**! ^^^cf. ^sl^ 7l#(32)Xl ^aj^ SjSl-ol 
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^H^fl^ tiVE^l ^(34)* ^*>J1, °l£SRr *5=*fl ^(34)#£r 3 ^^(36; 
scribe lineHl ^*fl ^^=1^. ^ ^-E*ll ^(34)* ^*\s\S.7\ ^* °1 

<50> £ 4 ^ £ 5^1 ^r^r ^-£^1 ^(34)£r ^e]^ 71^(32) ^^1 ^ 

^$)^2± ^7l^o.S. <^^^ ^ sfl;EL(31)7} ^^cK SEtl: 1:1-^^(33)^ ^el§- 7l 
^•(32) ^ 31^(31) 7>^>sll- 3£J1 $1^7-i, ^sl^ 71^(32) ^-^-21 $^ 

S\S.^ £}^&^SLS.^1 iLJL^. ^ 3fl = (31)±r HL-f- ^^l^CAD^-S. ^1^ 5^ 

<51> £ 30]}^ ti> £ ^] ^]o]s](30)^l 7fl^^^ 2.^ol I^bJ-l} £ 30]] q-Ef\+ 

7^0) t ^ 7 fl^ o_V£^l ^(34)1^1 ^VM-^ ^1^51(30)1- Si £ 4^-E-l £ 

13^1^ 51^^ n ^9] ^-e^ l-4*>cf. tiV£^l ^(34)^1 yfl^ 

91 3.^ 5. 4°fl S^l^t}-. £ 4 °1M 1- ^ $l^ol , ^ ^£L(31)1-^ ^ 
(36H1 e^tt ^-£^1 ^(34)^1 7>#*}sHl ^ 3fli=(3i)cq 

31*1 7} tiJJELAl til^^l ^(34)3 7>^>5l oil tr^sl^ 3}^ oV^cf. 
<52> ^1 0] 3^ 7 > ^Ajol]^ ^fli ^ <Hl ^S}^, 5. 6 ^ £ 7<Hl 5*1 ^ ^-o] , 

#«"^#(33) $H ^1 1 *J<£^(42)# ^^Kr #7fl» ^1 1 ^^(42)^ 

1:#^^(33) 3H1 ^ «11^## ^^^f7l ^ ^^iLi^, ^ *11 = (31)7}- 

#sl£^- i^^l ^lSL #«^(33) 3H1 *§<%&^. ^1 1 H<£^(42)SL^ -g-^ ^ 
^7> ^sl^ -fM^cQ #5lo] Dl£L(p 0 lyimide) ^2: ^1#S -^(benzo cyclo 
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butene; BCB)£-S *i^*Rr #°) «>^-^s>c}. A 1 (42) ^ 3fl = (31)# 

cf-g-^-S. S. 8 ^ £ 9*H h>5+ *fl l ^<3#(42) $H *]] 2 ^<S^ 

(44)^ #7)1* *11 2 ^^(44)^ ^ 2fl;EL(31)7} ^#S]£^- 

3 ^11 1 ^^#(42) $H ^^S)^, ^ * ifl^-S ^€ ^ sfl^(31) 

^1 1 ^<3^(42) -¥-^-01 ^#£]7ll 7fl^(52)7> ^^^Cf. ^C-l ^r3\-°) 

^# 7fl« 0 ^(52) °H§^ ^ 2 ^<S^(44)4 ^-^§1 ^T^l ^> 

7^4. ^, 1- 4^7]- ^ 0.3. ^.o ( 7 fl^(52) HL^V ^^Jl, 7fl 

y o V ^-(52) oj-^ofl jisl ^Bfl^l £-¥-(54)« ^-Tl^cfCols^ ^^-(54)» i^*Rr 7fl« 0 >^- 
(52)1- #^-(50)2* tbcf). ^ #^-(50)*r ol*o)] ^4=. ^^^o) 

^ ^-cfl^ 4 s ^7] nfl^-cfl, #Dl -g-d] ^ ^l^o 1 * ^Al^lcf. 

ZL^Jl ^11 2 ^^#(44)AsL^fEi ^ sfl^Ol)* i^#Al 7)31 ^Jf(50)«- ^*Rr 
y o V ^^ * A o V ^ < ?l ^* A>-g-^j-cf. 2 ^<g^(44)^ #e)olnl= j£fe wflS A>ol 

4^5. £ 10°fl ti><4 ^-o}, ^ Jfl = (31)^ ^*V^ ^ 

(41)* $^«Hf ^ ^, 3 ^ = (31)^ z]-7l cfl-g-Sl^ ^^-(50)» >H 

3. ^SRr ^ HH^#(41)ol ^ sfl = (31)^ XI 2 ^91^(44) ^ #^(50 HI 

4. ^ «fl^^(41)^ ^^E^om- S^a^ltf^'S ^4 7^ w o V^* ol-g.^1^ ^ 
av^o^ ^*Vcf. ^ afl^^(41)^r ^e)(Cu)M- l^l^CAl)^ ^<£%<U ^S. $iJL, 
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<56> =4? ufl*l#(41)* ^^}7) #ofl ^-4=- tifl^f^(41)^ 3*H§S sH> 

7l^o.S ^ 71^^(45)* yfl^l*(41)ol tg^fj <^«2l *}Jfofl 

(Ti/Ti-Cu/Cu), iEl^/£L^-^Bl/^sHCr/Cr-Cu/Cu), ElBHr^^/^ (TiW/Cu) , <£^-*l 
TsV^/^sKAl/Ni/Cu), ^*l^/M^>M-#/^(Al/NiV/Cu) S}uH& 

<57> cf-g-A^. £ llofl u>sq- ^-o], 7l^r(32)^ ^ofl t\-X\ ^ 3 ^<^^ 

(46)* ¥^11^ ^*Hr ^r^m 3 ^#(46)^ ^ «ti^(41) 

2f ^£ l:«^^(33)a4, *ll 1 ^ al) 2 ^<3^(42, 44)* 2.^- iMl ^t}. *fl 3 

^#(46)^ «Vi^l ^(34H1 7>efl^l^ #3* #3J-a]^ ^(34)* iLJL ^ ^ 

<^W2f, ^HV^ilS *r «fl^7l^ <*^;* cfl^lW. *H 3 ^^^(46)^-5-^ 1- 

<58> 4*-° 5. £ 12 ^ £ 13^1 ti>^ ^ol ; Aj-ofl ^ 3 ^o^a 

(46) Jf£-* ^7-1*H # sfl = (43)7j- ^ XZfe ^ ^(47)* 

^ ^1*3^-. # 2fi = (43)^r ^ wfl4i^(41)* ^ sfl£(31)S} #71*1 

^5)71 afi£-ofl, 1- 2j) = (43)^ ^^1^ ^ 3)1^(31)^ $1*1 ^V^l cfs^] ^ 

*r ^, ^ *fli=(31)»S] ^^171- ^flwfl^^rf. 

<59> 5flJEL(43Hl Cfltt 1-^1 ^ A <3* ^^17171 # 2fl^(43) 

€^-(54)^ 7fl^«.( 5 2)^ ^^o] H] 7)1 ^*Kr ^<=>1 

<60> cf*o.S £ 14ofl iAlsj yl-04. 7^-01 ( -a 3^1^(43)^1 ^ #(60)* ^*Hr #31 

# ^W^. # 2fl^(43)«Hl l-^^(flux)!- £5Ltl- ^ #ci #(60)* *el 
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JL £]#5L 4-^-^*1 #4 ^(60)o) $<$^4. #4 !-(60)£- # 2fljE.(43)» 
^ tifl4i^(41)4 ^ 3fl£l(31)4 #7l3<LJL £^4. ojnfl, ^4 #(60)^1 3^4^ 
• ^ sfl^(43)^r o}v)4 ^^-^olcf. 444 ^4 #(60)<>1 « 4 

=-(43)4 a>o]o 1 ^^.oji ^^s]o] ^4 #(60)4 # sfli=(43) A}ojo) ^ Tg^j 

°1 ^^-ofl, 1- 2fl = (43)o11 ufl^b #(60)4 ^ ^ISl^ol ^=^4. 

<6i> #4 #(60)£- 1- afl^Kball placement), ^(plating) , (stencil 

printing) (metal jet) H o^AS %<>$*t *r 91°-™), ^4 ^HHH^ 

<62> 4 #4*1 Cj-^l-i-* 44 44| Ol ^-Efl^A-l 3fl7l^l *H2:7r #S.4£, % 

^^(£3^ 36)* 44 *fl°14# ^1 °1 ^ iSflifl 3 ^4°^ 4 71 4(70)# 

<S^4. 

<63> *b^ ( -M- ^4 X) 1 ^AHloflA^ £ 126(| ^A}5) 44 ^o] ; 7 fl « 0 > ^-(52) ^efl 

^Eflo^ ^«-(54)7V <Q*)]5L ^4 7flAl^^n> j £ 15<sj | £a] ^ w>s q. ^ ( 

^4 *fl 2 ^Al^oflA^ jaej ^Efl^ ^-^-(54)* Ir^^^-^-S. 3^4&4. 

<64> J£ 16 4*1 £ 21^r ^4 *fl 3 ^A]ofl«Hl 4-E- $1144 Eflif ^ >i7fl<a 4?14 

4 «^4 iL4^ ££#44. 

<65> ^ol47> £ ^AloflSl afl*4£, £ 16^1 £A)5l 44 ^-o] , 

##^#(233) SHI *fl 1 ^^^(242)* ^*Kr ^Tfll- *l*8ft4. 1 <i<3#(242) 
£ #4^(233) 4°H ^ Hfl^if 1 * ^^47l 4-?- I'StA^ , ^ Bfl;E=(231) 

7> i^#45i-l=- ^4 #4^(233) 4<H1 ^44. 1" <§^€ ^ 
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jflj=(231) *%^^(233) ^#5|7fl *fl 1 7fl^«.(252a)7> o] nfl 

*fl 1 7fl«J-«.(252a)fe 1- 3fl= JitfSr ^ ^7l» 7>*H, ^ = ^ ^ Jf£ 

<66> S. 17 ^ S. 18°fl «>^- 1 ^<a^(242) $H ^ 2 

*i<3^(244)-g- ^« ^tVt}. ^ 2 ^^#(244)^ ^ 4^(231)7}- ^#5] 

^ 1 ^<^f^(242) i?H ^^H, 1- sflJELS ^ 2)]£1(231) 

1 ^<3^(242) ^#£]7ll *fl 2 7fl^(252b)7V 

^ ^HM7]7l ^ 2 7fl«<H*-(252b) ^ 2 ^<?!^(244)^- 

&&f>] ^71^1 ^-T^^Cf. -|- S||J=7> ^€ % + , 1 ^ 2 

7fl^(252a, 252b) ^tt ^^S]J1 ( 1 7fl « 0 >^-(252a)^ ^ 2 7fl«J--?-(252b) 

A>o]ofl jisl ^Bfl^ HJf(254)«- ^-T^^-c]-. 2 7fl« 0 MK252b)^r ^1 1 7fl«J-^- 

(252a)iLq-^r €■ *]^# 7fl«J-«.^ ; i 7fl« 0 >^-(252a)^ if-e>ZL, *|-^(254)» 

1 7fl^(252a)^lfe l-%^^(233)ol ^#5} Jl, 1 ^ 2 7fl«J--?-(252a, 
252b) ^]-°Hl^r i ^<g^(242)ol #^-^-(250)^ ol^l 

^ ^#4^ 3# ^ 9X7} rtfl^-cHl, l-o^ ^ a}^* ^ v 

<67> t^-g-^^ J£ 19 ^ J£ 20<H1 £^1^ ti>£}- ^-ol, ^e)^ 7l^r(232)^ ^^<^] cf^l 

3 ^^^(246)* ^v))5L #ofl *jj 3 ^<a* ( 246) -f 

-£-§: A d^^^S ^71*]-^ ^ 3fl = (243)# *§^Hr #7jl# ^l^W. °H, ^1 1 ^ 
*fl 2 7fl^(252a, 252b) ^Hl-cr 1 ^##(242)01 *r SlS-^ ^1 3 ^<3^ 

(246)# ^7^^-. 
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<68> *>3g *|) i 5J *fl 2 7fl« < HL(252a, 252b) ^>^1^1 €^(254)^ JLel ^EflS. <^ 

<69> £ 21^1 £^1^ h><4 ^-o], -a 3fl^.(243)^l #3 -g-(260)^r # 

7fl# ^l^tb^-. 

^ ^ *H°l3]# 911 °] ^ 311 ^ ^Tfl^ 2fl ? l^(270)l- £fetk 

<7i> oinfl ^1 1 ^ *f| 3 ^aHH ^ ^ojsl efl^t ^ ^?H<|} sfl^l^li- wlJE*fl ja^, 

# ^fl^^l *}°l7> ^ ^, 1 -*JaHH] n}^ #*HM 7flw o V«-o 1 lA^ ^ 

<72> afl 1 ^ *fl 3 ^aHH rc).^- -t 2fl = ^1 *fl 1 ^ ^1 2 ^<3#^ J=*fl ^ # 

^ ^Tfl ^1^^ ^ i?icH, 2 ^<^#^ -^7}- 15/zm ^o.^. ^ 

£ ^-f^r 4 3 ^>-HHl 4€- # 3xfl^* A^Rr ^o] taV^^, ^1 2 ^i<?i#^ ¥ 

^7]- 15jt/m °}i5}S- gf^r ^1 1 ^TsHH M. = ^Efl^ ^C,j 

<73> ^ ( t^H^ SL^l 7fl -^Hl-lr^- ^71 ^*fl ^.^ ofl 

# ^l^ltt 3H1 *1M-*1 °} , ^ tH^>Jl*V 3£r <^W4. ^7] 
<H1 7fl A] si ^Hll: oj^cHls 1^0} 7 1#^ A}#6fl ti>^ ^ tf^ i^^ol AJaI 
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<74> ^ ^L S# r^STg 1- 5fl= ^^-¥-7> ^^SlJI, ZL #4? Wfl 
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(a) *IMs| ^-g- ^*>^ 71^1 ^^SlJL, #7] ^ 

#7l ^e]^ #^°fl ^€ ^-^r7fl^ tiKsi^l ^-i-^l-, #7l «V£*fl 

*}$r ^ ^^-8: te^l SIM^I- *fl^Rr ^741^; 

(b) #7l ^ afl^ #71 lr«#^ #°ll ^] i ;g<3^g- *g^SH=- #711 

(c) #71 ^1 1 ^<£^ *f| 2 ^<3#-8: ^#*>^, #7l ^ 3tfl = 7> ^#£lJl, 1; 
2flj=S #7l *fl 1 ^<3#S] ^7} ^#S)7fl ^ *|| 2 *i<3# 

* ^#*Br ^lsq-; 

(d) #71 ^ Bfl = S) ^«11^# #71 3 ^JE.^ Zl-71 ^- 7 1 ^ 2 ^ 

<2#^ #7l ^-^^1 *§>S€ ^ titi^df^ ^*Rr ^-A}^-; 

(e) #71 ^ afl^* tiS5>7l #7l #<if «fl^l#4 2 ^<S# #°fl 
3 ^<a^-i- ^*H= ^31<4; 

(f) #71 #Jf 2} 3 ^^^-t- 7fl #^>^ 1- 3fl^ ^#*Rr ^r^l^f; 

(g) #71 #71 1- sfl- $H1 ^ci #711; ^ 

(h) #71 ^ ^ #71 ti_V£^l S-lH^* ^#*><^ 3MS1 efl^ ^ 

^ sfl 71 xl# #7fl X^Rr ^-g: f^is s}-^ ^loisi efl^ ^ + 7\}<£ 3fl 71 ^1 

£1 ^ls 
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13 T 1 * 2] 

*)1 1%^ &<>H, ^71 (c)^] #^Tr ^ 7fl^ ^-7] ^ 

3] 
4] 

^11 2^ S^r *fl 3*<H1 5a<>H , #7] 1- 3rfl= ^ 7 AA r&*\o) 

Wl^tt ^-^^-5. S>^r ^H^l ell^t ^ ^Tfl^ 3fl 71 ^ «o V ^. 
5] 

^11 2%> S^r 211 3%H1 91°]*], ^"71 (b) ^T^l <*IH, #7l J15l ^Bflo^ ^ 2 

o]-^cq if^-o] ^#S]7ll *H 1 ^f^l ^ ^SLS. f>}±= efl 

[^i^ 6] 

^11 5^H1 $a<H*1, >a-7l (c) ^HH, ^-71 jiel ^Eflo] ^ 2 ^<S^ 

A <3^ t^I ^MtII 2 ^<a^l ^£ ^4* ^ %}o]v\ 511^^ ^7fl<a 
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